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CHAPTER

1700.-1709. RESERVED.

17.

Section 1. VHF Obstacle Clearance Areas

ENROUTE CRITERIA

1710. ENROUTE OBSTACLE CLEARANCE
AREAS. Obstacle clearance areas for enroute
planning are identified as “primary,” “second-
a ry, “ and “turning’” areas.

1711. PRIMARY AREAS.

a. Basic Area. The primary en route obstacle
clearance area extends from each radio facility on
an airway or rwlte to the next facility. It has a
width of 8 NM; 4 NM on each side of the center-
line of the iii]way or route. See Figure 17-1.

Figtlre 17-1. PRIMARY OBSTACLE CLEARANCE AREA.
Par 1711.w

h. S!y.ytcni Accuracy. System accuracy lines are
driiwn at a 4.5 degree ang]e on each side of the
cmlrse or ro!lte. See Figure 17-1. The apexes of
[he 4.5 degree angles are at the facility. These sys-
tcn] acmmwy lines will intersect the boundaries of
the primary area at a point 50.8 NM from the fa-
cility. (Normally 51 NM is used.) If the distance
from the facility to the changeover point (COP) is
more than 51 NM, the outer boundary of the pn-
l~)iiry area extends beyond the 4 NM width along
the 4.5 degree line. See Fignwe 17-2. These ex-
atnples apply when the COP is at midpoint. Par-
agrqh 1716 covers the effect of offset COP or
dogkg segmei ]ts.

Figure 17-2. PRIMARY OBSTACLE CLEARANCE AREA.
Application of System Awuracy. Par 171lb.

c. 7’ermination Point. When the airway or route
terminates at a navigational facility or other radio
fix, the primary area extends beyond that ter-
mination point. The boundary of the area may be
defined by an arc which connects the two bound-
ary lines. The center of the arc is, in the case of a
facility termination point, located at the geo-
graphic location of the facility. In the case of a
termination at a radial or DME fix, the boundary
is formed by an arc with its center located at the

* most distant point of the fix displacement area on *
course line. Figure 17-8 and its inset show the
construction of~he area at the termination point.

1712. SECONDARY AREAS.

a. Basic Area. The secondary obstacle clear-
ance area extends along a line drawn 2 NM on
each side of the primary area. See Figure 17-3.
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Figure 17-3. SECONDARY OBSTACLE CLEARANCE AREAS,

Par 1712.a.

h System Accuracy. Secondary area system ac-
curacy ]ines are drawn at a 6.7 degree ang]e on
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each side of the course or route. See Figure 17-3.
The apexes are at the facility. These system ac-
c(iracy lines will intersect the outer boundaries of
the secondary areas at the same point as primary
lines, 51 NM from the facility. If the distance
frmn the facility to the COP is more than 51 NM,
the secondary area extends along the 6.7 degree
line. See Fi~lre 17-4. See paragraph 1716.c. and
d. for offset COP or dogleg airway.

2 NM

Fi#lre 17-4 SE( :ONDARY OBSTACLE CLEARANCE AREAS.
,\l)lJic;Itiml of S!steln Accuracy Lines. Par 1712,b,

(.. Iimiitultion Point, Where the ainvay or
rollte terminates at a facility or radio fix the
lm~lldaries are connected by an arc in the same
way as those i]] the primary area. Figure 17-8 and
its inset shows temlination point secondary areas.

1713. TURNING AREA.

a. D(’fi//i/ion. The enroute turning area may be
defil~ed’ as an area which may extend the primary
and secondary ol)staele clearance areas whel] a
change of cmlrse is necessary. The dimensions of
the primary and secondary areas wil! provide ade-
f~Ilate protection where the aircraft is tracking
along a specific radial, but when the pilot exe-
c~ltes a t~m~, the aircraft may go beyond the
lwllndaries of the protected airspace. The turning
area c]iteria s~lpplenlents the airway and route
segn]ent criteria to protect the aircraft in the turn,

1). Rc({tlirm)wnt -for l’uming Area Criteria. Be-
c;illse of the Iilnitation cm aircraft indicated air-
speeds l)elow 10,000 feet MSL (FAR 91.70), some
co]](liti(ms do not req[lire the applicatioi~ of turn-
ing area airspace criteria.

(1) The graph in Figwre 17-5 maybe used to
cletermine if the turning area shmdd be plotted
for ailwaystroutes below 10,000 feet MSL. If the
point of intersection on the graph of the “amount
of t~irn at intersection” vers[ls “VOR facility to in-
tersection distance” falls outside the hatched area
of the graph, the turning area criteria need not be
applied.

(2) If the “amount of turn’” versus “facility
clistance” values fall within the hatched area or

o{ltside the peliphery of the graph, then the t{wn-
ing area critelia must be appliecl as described in
paragraph 1714.

c. l’rwk. The flight track res~llting from a cwm-
bination of turn clelay, inertia, turning rate, and
wind effect is represented by a parabolic curve,
For ease of application, a radills arc has been cle-
velol]ed which can be applied to any scale chart.

(/, C~JrLv Rwlii. A 250 knot IAS, which is the
I)]iixi]]){ltn allowed I)elow 10,000 feet MSL, res~ilts
in radii of 2 NM for the p]irnary area and 4 NM
for the secondnry area ~lp to that altitude. For alti-
tudes above 10,000 feet MSL up to but not in-
cl~lclil~g 18,000 feet hlSL the primary area racli~ls
is 6 NM and the secondary area radius is 8 NM.
Alwve 18,000 feet MSL the radii are 11 NM for
primary and 13 NM for secondary.

c. !@enl A(tcurmj. In clrawing t~ln]ing areas it
will I)e necessary to consider system accllr~wy fac-
tors by applying them to the most adverse dis-
placement of the radio fix or airway /rollte bolltd-
arics at which the t~lrn is made. The 4.,5 and 6.7
clegree factors apply to the VOR raclial being
flown, lnlt since no pilot or aircraft factors exist in
the lneasurement of an intersecting radial, a navi-
gation facility factor of plw+or-minus 3.6 degrees
is [Ised. See Fi~lre 17-6.

N07’E: l-f a rwlio -fix-is jornd l)y intersecting sig-
rwls .froni t tm LF, or one I.F and VOR fiwilit y,
the AWclc ckmwnce arms are had upon m:-
curac!j fk:tors of 5.0(primary) and 7,5 (sccond-
ar!)) dr.grem each side of the course or route ccn -
tdinc.s of tl)p LF f(wilitics. If the VOR radial is
the intersecting si&ll, the 3.6 dqyc value staid
in 171.J.c. (ihovc applies.

I’m” 1712 Chap 17
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Figure 17-5. TURN ANGLE VS. DISTANCE. Par 1713.b.(1) and (2).
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Figure 17-6. FIX DISPLACEMENT. PaT1713.e

1714. APPLICATION OF TURNING AREA
CRITERIA.

*
a. Techniques. Figures 17-8, 17-9, and 17-10 il-

lustrate the application of the criteria. They also
show areas which may be deleted from considera-
tions wheh obstacle clearance is the deciding fac-
tor for establishing minimum enroute altitudes
(MEAs) on airways or route segments.

h. Computations. Computations due to obstac-
les actually located in the turning areas will prob-
ably be indicated only in a minority of cases.
These methods do, however, add to the flexibility
of procedures specialists in resolving specific ob-
stacle clearance problems without resorting to the
use of waivers,

c. Minimum Turning Altitude (MTA). Where
the application of the turn criteria obviates the
use of an ME.4 with a cardinal altitude, the use of
an MTA for a special direction of flight may be
authorized. Where this is employed an
appropriate notation shall be included on the
F.AA Form 8260-2, Radio Fix and Holding Data
Record, for the turning fix *

1715. TURN AREA TE,MPLATE. A turn area
template has been designed for use on charts
scaled at 1:500,000. See Figure 17-7. It is identi-
fied as “T.4-1.”

Gap 1?
Par 1714 Page 175
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Figure 17-7. TURNING AREA TEMPLATE. Par 1715.

a. Use of TempZate-Intmmtion Fix.

(1) PrinMry Area. At an intersection fix the
pm obstacle clearmce area arc indexes are
placed at the most adverse points of the fix dis-
placement area as determined by the outer inter-
sections of the enroute radial 4.5 degree lines
(VOR) and the cross-radial 3.6 degree lines
(VOR). See Figures 17-8 and 17-9. If LF signals
are used the 5.0 degree system accuracy lines
apply. The parallel dashed lines on the turn area
template are aligned with the appropriate system
accuracy lines and the curves are drawn.

PRIMARY
INDEXES

“ Outeide”
\ I

NOW SKONDARY-+ _

(2) Secondary Area “Outside” Cume. The
outside curve of the secondary turning area is the
curve farthest from the navigation facility which
provides the intersecting radial. This curve is in-
dexed to the distance from the fix to the enroute
facility as follows:

(a) Where the fix is less than 51 NM from
the enroute facility, the secondary arc is started at
a point 2 NM outside the primary index with the
parallel dashed lines of the template aligned on
the 4.5 degree line. See Figure 17-8.

(b) Where the fix is farther than 51 NM
from the enroute station, the arc is started at the
point of intersection of the 3.6 and 6.7 degree
lines with the parallel dashed lines of the template
aligned on the 6.7 degree line. See Figure 17-9.

(3) Secondary Area “Inside” Curve. The in-
side curve is the turning area arc which is nearest
the navigation facility which provides the inter-
secting radial. This arc is begun 2 NM beyond the
primary index and on the 3.6 degree line. The
parallel dashed lines on the turning area template
are aligned with the 4.5 degree line from the en-
route station.

SECONDARY
ARCS
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Figure 17-S. TURNINC AREA, INTERSECTION FIX. (Facility Distance Less than 51 NM). Par 1715a. and b

Page 176
Chap 17
Par 1715

-



12/6/84 8%0.3B CHG 7

h. Use of Template When Fix Overheads a Fa-
cility. See Figure 17-10. The geographical posi-
tion of the fix is considered to be displaced later-
ally and longitudinally by 2 NM at all altitudes.
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Figure 17-9. TIIIININ(; AREA, INTERSECTION FIX.
(Fiicilitv Dist;ul~w Beyond 51 NM). Par 1715.a. and b.

Figure 17-10. TURNING AREA - OVERHEAD THE FACILITY
* Par 1715b.

(a) Where the fix is less than 51 NM from
the enrmlte facility and the magnitude of the turn
is less tha]~ 30 degrees, the “inside” cuwes do not
affect the size of the secondary area.

(1) Primary Arcs. The primary arcs are in-
dexed at points 2 NM beyond the station and 2
NM on each side of the station. The parallel dot-
ted lines on the template are aligned with the air-
way or route boundaries and the curves drawn.

‘..-

(IJ) Where the distance from the enroute
facility to the fix is more than 51 NM but the
magnit~de of the turn is less than 45 degrees, the
“insi(le.’ c[lwes C1Onot increase the size of the sec-
olldar)” aren.

(2) Secondary Arcs. The secondary arcs are
inclexed 2 NM outside the primary points, and on
a line with them. The parallel dotted lines on the
template are aligned with the aixway or route
boundaries, and the curves drawn.

(c) Where the magnitude of the turn is
greater than those stip~dated in (a) and (b) above,

the “il~side’” muves will affect the size of the sec-
oldary aretl, (3) Connection Lines. Tangential straight

lines are now drawn connecting the two pnmaxy
and the two secondary arcs. The outer limits of
both curves are connected to the primary and sec-
ondary area boundaries by intercept lines which
are drawn 30 degrees to the airway or route cen-
terline. The 30 degree lines on the template may
be used to draw these intercept lines.

(d) Whether the secondary area culves af-
fect the size of the secondary obstacle clearance
area or not, they must be drawn to provide refer-
ence poil}ts for the tangential lines described in
(4) I)elow.

(4) Connecting Lines. Tangential straight
lines are now drawn connecting the two primary
arcs wd the two secondary arcs. The outer limits
of I~oth c{lwes are symmetrically connected to the
respective plinwrv and secondary area boundaries
ill the direction of flight by lines drawn at a .30
degree angle to the airway or route centerline. See
Fijglres 17-8 and 17-9.

c. Deletion Areas. Irregular areas remain on
the outer corners of the turn areas. See Figures
17-8, 17-9, and 17-10. These are the areas identi-
fied in paragraph 1714 which may be deleted
from consideration when obstacle clearance is the
deciding factor for determination of MEA on an
airway or route segment.

‘----

chap 1‘i

par 1715
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(1) Where the “outside” secondary area
c~llve is started within the airway or route second-
ary area boundary (see Figure 17-8), the area is
lJclded by drawing a line from the point where
the 3.6 degree (5.0 with LF facility) line meets the
line which forms the enro~lte secondary boundary
tangent to the “outsicle’} secondary arc. Another
line is chawn from the point where the same 3.6
(or 5.0) degree line meets the line which forms the
primary bmlndary, tangent to the matching pri-
mary arc, These two lines now enclose the sec-
ondary area at the turn. The corner which was
formerly pat-t of the secondary area may be disre-
garded; the part which was formerly part of the
pt-i]nary area may now be considered secondary
area, These areas are shaded in Figure 17-8,

(2) Where the secondary curve is indexed on
the secondary area bo~lndary formed by the 6.7
degree lines, the arc itself cuts the comer and pre-
scril)es the deleted area. See Figure 17-9. This
condition occllrs when the radio fix is over 51 NM
from the enrmlte navigation facility.

(3) When overhearing the facility, the sec-
oidary area corner deletion area is established by
drawing a line from a point opposite the station
ii)flcx at the secondary area boundary, tangent to
the secondary “outside” curve. See Figure 17-10.
A similar line is drawn from a point opposite the
station index at the primary area boundary, tan-
gent to the plimary t~lrning arc, The corner for-
merly part of the primary area now becomes sec-.
omlary area. The deletion areas are shown in Fig-
llre 17-10 hy shading.

1716. CHANGEOVER POINTS (COP). Points
have l)een defined between navigation facilities
along airway/ route segments which are called
“changeover points (COP). ” These points incli-
cate that the pilot using the airway/route should
“change over” his navigation equipment to re-
ceive course guidance from the facility ahead of
the aircraft instead of the one behind. These COP
divide a segment and assure continuous reception
of navigation signals at the prescribed. minimum
enroute IFR altit~de (MEA). They also assure
that aircraft operating within the same portion of
an airway or route segment will not be using azi-
ml Ith signals from two different navigation facili-
ties. It’here signal coverage from two facilities

Par 1715

overlaps at the MEA, the COP will normally be
designated at the midpoint. Where radio fre-
quency interference or other navigation signal
problems exist, the COP will be at the optimu”m
location, taking into considemtion the signal
strength, alignment error, or any other known
condition which affects reception. The effect of
COP on the primary and secondary obstacle
clearance areas is m follows:

a. !$hort .Segntents. If the airway or ro~lte seg-
ment is less than 102 NM long and the COP is
placed at the midpoint, the obstacle clearance
areas are not affected. See Figure 17-11.
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Fi~m 17-11. {X)P EFFE(;T. SImrt Airway or Route Segment.
Par 1716.a

b, Long Segments. If the distance between two
facilities is over 102 NM and the COP is placed at
the midpoint, the system accuracy lines extend
beyond the minimum widths of 8 and 12 NM,
and a flare res(dts at the COP. See Figure 17-12.
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Fi#lre 17-12. (X)P EFFECT. Imng Airway or Route Se~ent.
Par 1716,1}.
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c. O~Jwt COf’. If the changeover point is offset.—
di IC to facility performance problems, the system
ace{imcy lines n]~lst be carried from the farthest
fncilit y to a position abeam the changeover point,
and these lines on each side of the aiway or route
segmel]t at the COP are joined by lines drawn di-
rectly from the nearer facility. In this case the an-
gles of the lines driiwn from the nearer facility
imve no specific angle. See Figure 17-13.

‘---

Figtwt$ 17-13. OFFSET COP. Par 1716.c

(1. Dogl(’g st’gm?n t . A dogleg aitway or route
segment lnay l~e treated in a manner similar to
thilt given offset COPs. The system accuracy lines
will I)e drawi) to meet at a line drawn as the bisec-
tor of the dogleg “bend” angle and the boundaries
of the primary and secondary areas extended as
re(plired. Sec Fi~lre 17-14.

Fiwlre 17-14. DO(;LEC SEChfENT. Pm 1716.d.

1717. COURSE CHANGE EFFECT. The
cml]plcxity of defining the obstacle clearance
ii~ei+s is increiised when the airway or route be-
comes more complex. Figure 17-15 shows the
method of defining the primary area when a radio
fix and ii COP are involved. Note that the system
i~(’~ilrii~v lil]es are clrawn from the farthest facility

Pilr 1716

8260.3B CHG 7

Figure 17-15. COURSE CHANCE EFFECT. Par 1717.

first, and govern the width of the ainvay or ]oute
at the COP. The application of secondary area
criteria results in a segment similar to that de-
picted in Figure 17-16.
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Figure 17-16. APPLICATION OF SECONDARY AREAS ~
* Par 1717

1718. MINIMUM ENROUTE INSTRUMENT
ALTITUDES (MEA). An MEA will be esta-
blished for each segment of an airway/route from
radio fix to radio fix. The MEA will be established
based upon obstacle clearance over the terrain or
over manmade objects, adequacy of navigation fa-
cility performance, and communications reqltire-
ments. Segments are designated West to East and
South to North. Altitudes will be established to
the nearest 100 foot increment; i.e., 2049 feet be-
comes 2000, and 2050 feet becomes 2100.

NOTE: Core must be taken to insure that all
MEAs based upon jlight inspection information
have been corrected to and reported as true alti-
tudes above nmm sea level (MSL).

Page 179
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1719. PROTECTED ENROUTE AREAS. As
previously established, the enroute areas which
must be considered for obstacle clearance protec-
tion are identified as primary, secondary, and
t~lrn areas. The overall consideration of these
areas is necessary when determining obstacle
clearances.

Section 2. VHF Obstacle Clearance

1720. OBSTACLE CLEARANCE, PRIMARY
AREA.

(I. i~r~)t~l~lorl~~~~litl{~tl.sAreas. The minimum ob-
stacle clearance over areas NOT designated as
mmintaino[ls ~lncler FAR 9,5 will be 1000 feet over
the highest olxtacle.

h. filour)tainous Areas. Owing to the action of
Berno~dli Effect and of atmospheric eddies, vor-
tices, waves, and other phenomena which Occtlr
in cfmj~lnction with the disturbed airflow attendi-
ng the passage of strong winds over mountains,
press~lre deficiencies manifested as very steep
horizontal press[[re gradients develop over such
regions, Since clownclrafts and turbulence are
prevalent {mder these conditions, the hazards to
air navigation are multiplied. Except as set forth
in (1) and (2) below, the minimum obstacle clear-
ance over terrain and manmade obstacles, within
areas designated in FAR 95 as “mountainous” will
l)e 2000 feet.

(1) Obstacle clearance may be reduced to
not less than 1500 feet above terrain in the de-
signated mmlntainotls areas of the Eastern United
States, Commonwealth of Puerto Rico, and the
land areas of the State of Hawaii; and may be
red~wecl to not less than 1700 feet above terrain in
the designated mo[mtainmls areas of the Western
United States and the State of Alaska. Considera-
tion n]~lst be given to the following points before
any altitudes providing less than 2000feet of ter-
rain clearance are a~lthonzecl,

(a) Areas chamcterizecl by precipitous ter-
rain.

(h) Weather phenomena peculiar to the
area.

Par 1719

(c) Phenomena conducive to marked pres-
sure differentials.

(d) Type of and distance between navigat-
ion facilities.

(e) Availability of weather services
throughout the area.

(f) Availability and reliability of altimeter
resetting points along airways/ ro~ltes in the area.

(2) Altitudes providing at least 1000 feet of
obstacle clearance over towers and/or other man-
made obstacles may be authorized within clesign-
atecl mountainous areas provided s~wh obstacles
are NOT located on precipitmls terrain where
Bernoulli Effect is known or suspected to exist.

NOTE: When qqmming MEAs with less than
2000 feet of obstacle cleurunce in designatd
mountainous areas, a record of such approval will
be nwintaincd h!j the Flight Irwpcction Field Of-
fizz.

1721. OBSTACLE CLEARANCE, SECOND-
ARY AREAS. In all areas, mountainous and non-
mountainous, obstacles which are located in the
secondary areas will be considered as olxtacles to
air navigation when they extend above the sec-
ondary obstacle clearance plane. This plane be-
gins at a point 500 feet above the obstacles ~lpon
which the plimary obstacle clearance area MOCA
is based, and slants ~lpward at an angle which will
cause it to intersect the outer edge of the second-
ary area at a point 500 feet higher. See Fi~lre 17-
17. Where an obstacle extends aimve this plane,
the normal MOCA shall he increased hy adding
to the MSL height of the highest penetrating olJ-
stacle in the secondary area the required clear-
ance (C), computed with the following formula:

D’ 500 500 x D’

F= c
orC=

D’

D’ is the total width of the secondary area.

D’ is the distance from the ol)stacle to the
OUTER edge of the secondary area.

NOTE: Add m extra 1000 feet in mountainous
areas except where MEAs in en route a irspaw

&U.S. Government Printlnq Of floe: 1987–181.763/402S3 Chap 17
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areas are reduced undkr the provisions of par-
agraph 1720. In these cases, where the primuy
area MOCA has been reduced to 1700 feet, add
700feet to the secoruhy obstacle clearance, and
where the primay area MOCA has been reduced
to 1500 feet, add 500 feet to the seconday area
clearance value.

D’ has a total width of 2 NM, or 12,152 feet out
to a distance of 51
and then increases
additional NM.

NM from the enroute facility,
at a rate of 236 feet for each

i
NONMOUNTAINOU$

j
MOUNTAINOUS

D1 ‘II U. NM= 12,152 ft. .

$

Figure 17-17. CROSS SECTION, SECONDARY AREA
OBSTACLE CLEARANCES. Par 1721.

\

& = Di@anc. fmm OU’fER +
of sOcOndOly arw.

,~
68 NM

,.

(3 ------ .- .-. _ .- .-. _ ._ ._. _ ._ ._. _ ._ ._. _ ._.
PRIMARY AREA D’=WldIh ofsuondmyar,o.

Figure 17-18. PLAN VIEW, SECONDARY AREA OBSTACLE
CLEARANCES. Par 1721.

Chap 17
Par 1722

Example: An obstacle which reaches 1875 feet
MSL is found in the secondary area 6170 feet in-
side the outer secondary area boundary and 46
NM from the facility. See Figures 17-17 and 17-
18.

D’ is 12,152 feet.
D’ is 6170 feet.

500 X 6170

12,152
= 253.8 (254 feet)

Obstacle height (1875) + 254 = 2129,
MOCA is 2100 feet.

1722. OBSTACLE CLEARANCE GRAPH.
Figure 17-19 is a secondary area obstacle clear-
ance graph, designed to allow the determination
of clearance requirements without using the for-
mula. The left axis shows the required obstacle
clearance; the lower axis shows the distance from
the outer edge of the secondary area to the obsta-
cle. The slant lines are facility distance references.

Facility distances which fall between the charted
values may be found by interpolation along the
vertical distance lines.

a. Application. To use the secondary area ob-
stacle ‘clearance chart, enter with ~he value
representing the distance from the outer edge of
the secondary area to the obstacle. In the
problems above this distance was 6170 feet. Pro-
ceed up to the “51 NM or less” line and read the
clearance requirement from the left axis. The
chart reads 254 feet, the same as was found using
the formula. To solve the second problem, reenter
the chart at 6170 feet and move vertically to find
68 NM between the 60 and 70 NM facility dis-
tance slant lines. The clearance requirement
shown to the left is 191 feet, the same as found
using the formula.

b. Finding the MOCA, The required clearance,
found by using the graph, is now added to the
MSL height of the obstacle to get the MOCA:

(1)

(2)

46 NM from facility:
254 + 1875 = 2129 (2100 MSL).

68 NM from facility:
191 + 1875 = 2066 (2100 MSL).
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Figure 17-19. SECONDARY AREA OBSTACLE CLEARANCE. Par 1722.

.

1723.-1729. RESERVED.

Section 3. Altitudes

1730. MINIMUM CROSSING ALTITUDES
(MCA). It is necessary to establish MCAS in all
cases where obstacles intervene to prevent a pilot
from maintaining obstacle clearance during a nor-
mal climb to a higher MEA after the aircraft pas-
ses a point beyond which the higher MEA applies.
The same vertical obstacle clearance requirement
for the primary and secondary areas must be con-
sidered in the determination of the MCA. See
paragraph 1718. The standard for determining
the MCA shall be based upon the following climb
rates, and is computed from the flight altitude:

SL through 5000 feet 150 ft/NM
5000 through 10,000 feet 120 ft/NM
10,000 feet and over 100 ft/NM

a. To determine the MCA, the distance from
the obstacle to
from the point
route course in

Page 182

the radio fix” shall be computed
where the centerline of th-e en
the direction of flight intersects

*

the farthest displacement from the fix. See Fig-
ures 17-20 and 17-21.
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Figure 17-Z). MCA DETERMINATION POINT. Par 1730

FIX DISPLACEMENT AREA\ //’/

.—

Figure 17-21. DETERMINATION OF MCA. Par 1730
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b. When a change of altitudes is involved with
a course change, course guidance must be
provided if the change of altitude is more than
1500 feet and/or if the course change is more
than 45 degrees.

EXCEPTION: Course changes of up to 90
degrees may be approved without course guid-
ance provided that no obstacles penetrate the es-
tablished MEA requirement of the -previous
ainvay/route segment within 15 NM of the
boundaries of the system accuracy displacement
area of the fix. See Figure 17-22 and paragraph
1740.b.(2).

\

YBD

Mu

TMB

o

Figure 17-22. MEA WITH NAVIGATION CAP AT TURNINC
POINT. Par 1740.b.(2).

1731. ENROUTE MINIMUM HOLDING AL
TITUDES. Criteria for holding pattern airspace
are contained in FAA Handbook 7130.3 and pro-
vide for separation of aircraft from aircraft. The
criteria contained herein deal with the clearance
of holding aircraft from obstacles.

u, Area. The primary obstacle clearance area
for holding shall be based on the appropriate
holding pattern airspace area specified in FAA
Handbook 7130.3, Holding Pattern Criteria. No
reduction in the pattern sizes for “on-entry” pro-
cedures is permitted. In addition, when holding is
at an intersection fix, the selected pattern shall
also be large enough to contain at least 3 comers
of the fix displacement area. See paragraphs 284,
285, and Figure 37. A secondary area 2 miles
wide surrounds the perimeter of the primary area.

i). O/Mt(I(Sl(Z(Xwrancc. The n)ii]im(lm obstacle
Aarawe of the route shall be provided through-
out the pimary area. Ill the secondary area 500
feet of obstacle clearance shall be provided at the
INNER edge, tapering to zero feet at the outer
edge. For computation of obstacle clearimce in
the secondary area, see Appendix 2, paragraph 5
for use of Figyre 123. Allowance for precipitous
terrain should be considered as “stated in par-
agraph 323a. The altitudes selected by applica-
tion of the obstacle clearance specified in this par-
agiaph maybe rounded to the nearest 100 feet.

c. Ccmununications. The communications on
appropriate ATC frequencies (as determined by
ATS) shall be required throughout the entire hold-
ing pattern area from the MHA up to and includ-
ing the maximum holding altitude. If the commu-
nications are not satisfactory at the minimum
holding obstacle clearance altitude, the MHA
shall be authorized at an altitude where the com-
munications are satisfactory. For communications
to he satisfactory, they must meet the standards
M set forth in FAA Handbook OA P 8200.1, The
U.S. Standard Flight Inspection Manual.

d. Holding Putterns On/Adjacent to ILS Cour-
ses. Holding patterns on or adjacent to ILS
cxmrses shall comply with FAA Handbook 7130.3,
Holding Pattern Criteria, paragraph 54.

e. High Altitude. All holding patterns in the
high altitude structure shall be coordinated with
the Flight Standards National Field Office prior
to being approved.

1732.-1739. RESERVED.

Section 4.Navigational Gaps

1740. NAVIGATIONAL GAP CRITERIA.
Where a gap in course guidance exists, an airway
or route segment may be approved in accordance
with the criteria set forth in 1740.c., provided:

a. Restrictions

(1) The gap may not exceed a distance which
varies directly with altitude from zero N M at sea
level to 65 NM at 45,000 feet MSL, and:

Chap 17
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(2)Not more than ol)e gap twl) exist in the
airspace stnwture for the aim~a\”/ rwite vqylcllt,

W];

(0) A ~~p In~y not ocolr at an~ ainvay or
route turning point, except when the ~rovisions of
paragraph 1740. b.(2) are applied, and;

(4) A notation must be included on FAA
Form 8260-16 which specifies the area within
which a gap exists where the MEA has been esta-
blished with a gap in navigational signal coverage.
The gap area will be identified by distances from
the navigation facilities.

b. Authori~tions. MEAs with gaps shall be
authorized only where a specific operational re-
quirement exists. Where gaps exceed the distance
in 1740.a.( 1), or are in conflict with the limita-
tions in 1740. a.(2) or (3), the MEA must be in-
creased as follows:

(1) For straight segments:

(a) To an altitude which will meet the dis-
tance requirement of 1740.ao( 1), or;

8260.3B CHC :3
6/80

(b) \\:llell ill col]flict with 1740.ii.(1) or (2)
to WI altitude u’here there is cx)l]tinm[is co(lrse
gyidmce availalde.

(2) For tllrnillg segl]]el~ts. Tlm]s to intercept
radials with higher hl EAs may be allowed provid-
ed:

(a) The increase in MEA doe< not exceed
1,500 feet, and;

(b) The turn does not exceed 90 degrees,
and;

(c) No obstacles penetrate the MEA of the
course being flown within 15 NM of the fix dis-
placement area. See Figure 17-22.

(3) When in conflict with 1740.b.(1) or (2) to
an altitude where there is continuous course guid-
ance available.

c. Use of Steps. Where large gaps exist which
require the establishment of altitudes which obvi-
ate the effective use of airspace, consideration
may be given to the establishment of MEA

w
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ALLOWABLE NAVIGATION COURSE GUIDANCE GAP (NAUTICAL MILES)

Figure 17-23. NAVIGATION COURSE GUIDANCE CAPS, Par 1740.
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“step.”’These steps maybe established at incre-
l~}el~tsof not less than 2000 feet below 18,000 feet
MSL, or not less than 4000 feet at 18,000 feet
MSL and above, provided that a total gap does
not exist for the segment within the airspace
structure. MEA steps shall be limited to one step
between any two facilities to eliminate continuous
or repeated changes of altitude in problem areas.
MEA changes shall be identified by designated
radio fixes.

d. Gaps. Allowable navigational gaps may be
determined by reference to the graph in Figure
17-23.

Example: The problem drawn on the chart shows
the method yed to determine the allowable gap
on a route segment with a proposed MEA of
27,000 feet. Enter the graph at the left edge with
the MEA of 27,000 feet. Move to the right to the
interception of the diagonal line. Move to the bot-
tom of the graph to read the allowable gap. In the
problem drawn, a 39 NM gap is allowable.

1741.-1749. RESERVED.

Section 5. Low Frequency Airways or Routes

1750. LF AIRWAYS OR ROUTES.

a. Usage. LF navigation facilities may be used
to establish enroute airway/route segments. Then
use will be limited to those instances where an
operational requirement exists.

b. Obstacle Clearance Areas. See Figures 17-24
and 17-25.

(1) The primary obstacle clearance area
boundaries of LF segments are lines drawn 4.34
NM (5 statute miles) on each side of and parallel
to the segment centerline. These boundaries will
be affected by obstacle clearance area factors
shown in c. below.

(2) The LF secondary obstacle clearance
areas extend laterally for an additional 4.34 NM
on each side of the primary area. The boundaries
of the secondary areas are also affected by the ob-
stacle clearance area factors shown in c. below.

c. Obstacle Ckwrance Area Factors. See Figures
17-24 and 17-25.
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Figure 17-94. LF SEC\fENT PRI\fARY OBSTACLE
CLEARANCE AREA. Par 17.50.b.
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Flqure 17-25. LF SECMENT SECONDARY OBST.\(lLE
CLEARANCE AREA PU 17.55.1~.

(1) The primary area of LF segments is ex-
pal~ded in the same way as for VHF airways/
routes. Lines are drawn at 5 degrees off the
course centerline from each facility. These lines
meet at the midpoint of the segment. Penetration
of the 4.34 NM boundary occurs 49,66 (50) NM
from the facility.

(2) The secondary areas are expanded in the
same manner as the secondary areas for VHF air-
ways/ routes. Lines are drawn 7.5 degrees on each
side of the segment centerline. These 7.5 degree
lines will intersect the oiiginal 8.68 NM secondary
area boundaries at 65.9.3 (66) NM from the facil-
ity.

d. Obstacle Cleamncc.

(1) Obstacle clearance in the primary area of
LF ainvays or routes is the same as that required
for VOR airways/routes. The areas over which
the clearances apply are different, as shown in
paragraph 1750.c.

(2) Secondary area obstacle clearance re-
quirements for LF segments are based upon dis-
tance from the facility and location of the obsta-
cle relative to the inside bounclmy of the second-
ary area.

Chap 1~ Par 1740
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(a) Withil] 25 Xhl of the facility the obstii-

cle clearance is based upon a 50:1 plane drawn
from the plimary area boundary 500 feet almve
the obstacle which dictates its MOCA and ex-
tending to the edge of the secondary area. When
obstacles penetrate this 50:1 plane, the MOCA
for the segment will be increased above that dic-
tated for the primary area obstacle as follows:

Distance from Prirnsuy Boundary Add to Height of Obstacle

0-1 statute miles 500 feet

1-2 statute miles 400 feet
2-3 statllte miles 3(K) feet
3-4 statute males 200 feet
4-5 statute miles 100 feet

LJOUf:TAl?#C:S AREAS
1
I

NOtJhOJNIAINOUS AREA$ I
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Fl~m 17-27 LF SE(;}IENT 013ST \(;LE CLE \RANCE OVER
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NOTE: See Figure 17-26 for cross section view.
Also see (c) below.

Section 6.Minimum Divergence Angles
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Figure 17-!26 LF SECMENT OBSTACLE CLEARANCE
WITHIN 25 NM OF ENROUTE FACILITY

Par 1750.ci.

(b) Beyond the 25 NM distance from the
facility, the secondary obstacle clearance plane is
flat. This plane is drawn from the primary area
boundary 500 feet above the obstacle which dict-
ates its MOCA and extending to the edge of the
secondary area. If an obstacle penetrates this sur-
face the MOCA for the segment will be increased
so as to provide 500 feet of clearance over the ob-
stacle. See Figure 17-27. Also see (c) below.

(c) Obstacle clearance values shown in (a)
and’ (b) above are correct for nonmountainous
areas only. For areas designated as mountainous
add 1000 feet.

1751.-1759. RESERVED.

1760. GENERAL.

a. Governing Facility. The governing facility
for determining the minimum divergence angle
depends upon how the fix is determined.

(1) Where the fix is predicated on an off-
course radial or bearing, the distance from the fix
to the facility providing the off-course radial or
bearing is used.

(2) Where the fix is predicated on the radials
or bearings of two intersecting ainvays or routes,
the distance between the farthest facility and the
fix will be used to determine the angle.

h. Holding Where holding is to be authorized
at a fix, the minimum divergence angle is 45 deg-
rees.

1761. VHF FIXES.

a. The minimum divergence angles for those
fixes formed by intersecting VHF radials are de-
termined as follows:

(1) when both radio facilities are located
within .30 NM of the fix, the minimum divergence
angle is 30 degrees.

(2) When the governing facility is over ~]()
NM from the fix, the minimum allowable angle
will be increased at the rate of 1 degree per NM
up to 45 NM (45 degrees).

Par 1750 chap 17
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(.3) Beyond 45 NM, the minin~um divergence
angle increases at the rate of 1/2 degree per NM.

Example: Distance from fix to governing facility
is 51 NM. 51 – 45 = 6 NM. 6 X 1/2 = .3 addi-
tional degrees. Add to the 45 degrees reqilired at
45 NM and get 48 degrees minimum divergence
ang]e at 51 NM.

b. A graph (Figure 17-28) may be used to de-
fine minimum divergence angles. Using the fore-
going example, enter the chart at the bottom with
the facility distance (51 NM). Move up to the
“VHF Fix” conversion line. Then move to the left
to read the imgle – 48 degrees.

1762. LF OR VHF/LF FIXES.

a. Minimum divergence angles for LF or in-
tegrated (VHF/ LF) fixes are determined as fol-
lows:

(1) When the governing facility is within 30
NM of the fix, the minimum divergence angle is
45 degrees.

(2) Beytmd 30 NM the n]inin]~ml angie must
I)e i[]creasc(l at the rtite of 1 degree for each NM,
except for fixes on long overwater mutes where
the fix will he (Ised for reporting purposes and not
for traffic separation.

Exa~~lple: The distance from the governing facility
is 51 NM. 51 – 30 = 21 NM. 21 X 1 = 21. Add
21 to 45 degrees required at 30 NM to get the re-
quired divergence angle of 66 degrees.

b. The graph (Figure 17-28) maybe used to de-
fine minimum angles for LF or VHF/LF fixes.
Using the foregoing example, enter at the bottom
of the chart with the 51 NM distance between fa-
cility and fix. Move up to the “LF or IN-
TEGRATED FIX” conversion line, then left to
read the required divergence angle, 66 degrees.

1763.-1799. RESERVED.

30 40 so 60 70 m 90 100 110 120
DISTANCE (NM) BETWEEN RADIO FIX AND “GOVERNING” FACILITY.

Figure 17-28 MINIM(JM DIVERCEN(;E ANCLE FOR RADIO FIX P.u 1761 1) and 1762 h

\
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